Nonnatural DNA polymerase substrates which contain many kinds of modified functional groups are synthesized. The C-5 position of dUTP was modified by amino acid, saccharide. These compounds were incorporated on a DNA double strand using E. Coli DNA polymerase. This nonnatural DNA library contains a larger diversity than native DNA or RNA and has a higher chemical stability than RNA. This library will be useful for in vitro selection study, combinatorial chemistry, and the preparation of supramolecular structures.
INTRODUCTION
Combinatorial chemistry shows great promise in discovering and creating novel materials which perform as artificial receptors or catalysts. In combinatorial chemistry, a property of the library is most important and progress had been made in constructing biological library of peptide 1 2 
LiCI
HgCI of self-replication ability and diversity of the library. Nonnatural RNA libraries in which a 2' -amino^ or 2'-fluoro^ and pyridyl-modified nucleotide^ was used have been studied, but there is few study6.7 to construct nonnatural DNA library which is much stable than RNA library. This nonnatural DNA library is expected to express greai diversity, possess self-replicating ability, and have high chemical stability. Our strategy to construct a novel DNA library involves the incorporation of various groups of single-or double-strand DNA using DNA polymerase, as in a nonnatural RNA library. In this paper, the C-5 position of dUTP was modified by amino acid, saccharide. These groups were investigated to be incorporated into ds DNA using DNA polymerase.
RESULTS AND DISCUSSION
The derivatives of dUTP was prepared by a modification of the procedure of Langer et al 8 . 5-mercurated derivatives of dUTP was prepared and substituted into various groups (X = -OH, -NH2, phenylalanine, alanine, glucose, galactose) of These compounds were evaluated in regard to their function as substrates for E. Coli DNA polymerase. A template (3'-TGATAGG CTGACCGTGGCTAACTGTCTCTCTCTCTCTCT C-5 1 ), and a primer (5'-ACTATCCGACTGGCAC CGAT-3') were designed, and dATP, dCTP, dGTP, dUTP-X (X = modified group), and E. Coli DNA polymerase were added. The 40 mer template DNA contains only one A residue, and it is expected that the full length of 40 mer ds DNA forms only when the nonnatural dUTP-X works as a substrate of the enzyme. Figure. 1 Novel deoxynucleotide triphosphates were synthesized. These compounds have amino acid or saccharide at the C-5 position of dUTP and worked as substrates for E. Coli DNA polymerase. These functional groups were thought to order sequentially on DNA double strands at intervals of a few angstroms. This library will be available for in vitro selection, combinatorial chemistry, and the preparation of supramolecular structures for discovery of novel molecules which express higher catalytic activity or binding activity than natural proteins.
